Four states passed legislation in 1999 following enactment of the TEA-21 Restoration Act (Iowa, Maine, Rhode Island, and South Dakota). Analyses of data obtained from the states found that three of the four states appeared to decline in the proportions of all fatal crashes that were alcohol-involved during the first six months following the beginning of enforcement of the compliant laws. The changes were in the direction expected; however, the differences were not statistically significant.
In addition to the before and after analyses, crash data (from 1999) were compared among states that had fully-conforming laws (as of the enactment of the TEA-21 Restoration Act on July 22, 1998), states that enacted fully-conforming laws as of October 1, 2000, the date on which the first transfer of funds took place; states that had partially-conforming laws, as of October 1, 2000 and states that had no Open Container laws at all, as of October 1, 2000. This analysis showed that states without Open Container laws experienced significantly greater proportions of alcohol-involved fatal crashes than states with partially conforming or fully conforming laws.
It is also noted that NHTSA's 1999 national survey on drinking and driving revealed that a substantial majority of the general public supports Open Container laws, even in states without such laws. This report presents the results of a study conducted for the National Highway Traffic Safety Administration (NHTSA) to assess the highway safety effects of laws that prohibit open containers of alcoholic beverages to be located in the passenger compartment of motor vehicles operated on public roadways. These laws are commonly referred to as Open Container laws.
BACKGROUND
The Transportation Equity Act for the 21st Century (TEA-21), H.R. 2400, P.L. 105-178, was passed by the Senate and the House of Representatives on 22 May 1998 and signed into law on 9 June 1998. On 22 July 1998, a technical corrections bill, entitled the TEA-21 Restoration Act, P.L. 105-206, was enacted to restore provisions that were agreed to by the conferees to H.R. 2400, but were not included in the TEA-21 conference report.
1 Section 1405 of the Act amended chapter 1 of title 23, United States Code (U.S.C.), by adding Section 154, which established a transfer program under which a percentage of a state's Federal-aid highway construction funds will be transferred to the state's apportionment under Section 402 of Title 23 of the United States Code, if the state fails to enact and enforce a conforming Open Container law. The transferred funds are to be used for alcohol-impaired driving countermeasures or the enforcement of drinking and driving laws, or states may elect to use all or a portion of the funds for hazard elimination activities, under 23 U.S.C. Section 152.
To avoid the transfer of funds, Section 154 requires that a state must enact and enforce a law that prohibits the possession of any open alcoholic beverage container, and the consumption of any alcoholic beverage, in the passenger area of any motor vehicle (including possession or consumption by the driver of the vehicle) located on a public highway, or the right-of-way of a public highway, in the state.
PURPOSE OF SECTION 154
The TEA-21 Restoration Act added Section 154 to Chapter 1 of Title 23, United States Code (U.S.C.), to reduce alcohol-impaired driving, a serious national public safety problem. Nearly 1.4 million people have died in traffic crashes in the United States since 1966, the year the National Traffic and Motor Vehicle Safety Act was passed. During the late 1960s and early 1970s more than 50,000 people lost their lives each year on our nation's public roads and more than half of the motorists killed had been drinking. Traffic safety has improved considerably since that time: the annual death toll has declined to about 40,000, even though the numbers of drivers, vehicles, and miles driven all have greatly increased. The improvements in traffic safety are reflected in the change in fatality rate per 100 million vehicle miles traveled: The rate fell from 5.5 in 1966 to 1.5 in 1998 (FARS-Fatality Analysis Reporting System-98), a 73 percent improvement. When miles traveled are considered, the likelihood of being killed in traffic in 1966 was more than three times what it is today.
Despite the significant improvements in traffic safety during the past two decades, an average of more than 115 people still die each day from motor vehicle crashes in the United States. In addition to the human costs, the economic losses from crashes are estimated to be more than $150 billion annually, including $19 billion in medical and emergency expenses, $42 billion in lost productivity, $52 billion in property damage, and $37 billion in other crash-related costs . It is estimated that approximately 40 percent of fatal crashes involve a drinking driver and 29 percent of the drivers who die in crashes have blood alcohol concentrations (BACs) of 0.10 percent or greater.
Drinking and driving laws and the efforts of law enforcement personnel have contributed to the substantial decline in the incidence of alcohol-involved crashes (Stuster & Burns, 1998) . The enactment and enforcement of uniformly strong Open Container laws provides another potential means to help reduce drinking and driving, and could lead to further reductions in the numbers of alcohol-involved crashes. Previous research on the relationship between Open Container laws and traffic safety is limited; however, there is evidence that, from a traffic safety perspective, the most dangerous form of alcohol-consumption is drinking in a vehicle (Ross, 1992) . For example, a study of drivers who were arrested for DWI in San Diego, California, found that more than half of the violators had consumed alcohol in their vehicles soon after purchasing it from liquor stores, convenience stores, or gasoline minimarts.
2 The study found that the incidence of alcohol drinking in cars was nearly three times greater when the beverages were purchased at gas stations, compared to all other outlets (Segars & Ryan, 1986; Wittman, 1986) . Similarly, a study of DWI offenders in Santa Fe County, New Mexico found that 37 percent of the offenders who bought package liquor prior to arrest bought their alcohol at a drive-up window, compared to 14 percent at a convenience/drug store. Further, the offenders who bought at a drive-up window were 67 percent more likely to have been drinking in their vehicle prior to arrest, and 67 percent more likely to be problem drinkers, than those who bought package liquor elsewhere (Lewis, Lapham, & Skipper, 1998) .
In addition to problem drinkers, officers report that underage youth exhibit a preference for drinking in vehicles. The danger associated with underage drinking and driving is compounded by a tendency to consume all of the alcoholic beverage available (because usually it cannot be stored). Other factors, including a lack of driving experience and skill, exacerbate this problem.
OPEN CONTAINER LAW INCENTIVES
According to Section 154, if a state does not meet the statutory requirements by October 1, 2000 or October 1, 2001, an amount equal to one and one-half percent of the funds apportioned to the state on those dates under each of Sections 104(b)(1), (3) and (4) of title 23 of the United States Code will be transferred to the state's apportionment under Section 402 of that title to be used for alcohol-impaired driving countermeasures or enforcement, hazard elimination, or related administration and planning.
3 If a state does not meet the statutory requirements by October 1, 2002, an amount equal to three percent of the funds apportioned to the state on that date under Sections 104(b)(1), (3) and (4) will be transferred. An amount equal to three percent will continue to be transferred on October 1 of each subsequent fiscal year, if the state does not meet the requirements on those dates.
OPEN CONTAINER LAW CONFORMANCE CRITERIA
The regulations resulting from the TEA-21 Restoration Act specify six elements that state Open Container laws must include to conform to the Federal Standard and to enable a state to avoid the transfer of Federal-aid highway construction funds. The required elements are described in the following paragraphs.
To fully conform to the federal requirements, an Open Container law must...
Prohibit possession of any open alcoholic beverage container and the consumption of any alcoholic beverage in a motor vehicle.
A state's open container law must prohibit the possession of any open alcoholic beverage container and the consumption of any alcoholic beverage in the passenger area of any motor vehicle that is located on a public highway or right-of-way. However, state laws and proposed legislation that prohibit possession without prohibiting consumption also have been found to be in conformance with the 3 The Act also provides that states may elect to use all or a portion of the transferred funds for hazard elimination activities under 23 U.S.C. 152. 4 The amount of the apportionment to be transferred may be derived from one or more of the apportionments under Sections 104(b)(1), (3) and (4). In other words, the total amount to be transferred from a non-conforming state will be calculated based on a percentage of the funds apportioned to the state under each of Sections 104(b)(1), (3) and (4). However, the actual transfers need not be evenly distributed among these three sources. The transferred funds may come from any one or a combination of the apportionments under Sections 104(b)(1), (3) or (4), as long as the appropriate total amount is transferred from one or more of these three sections. The rule specifies that all of the affected state agencies should participate in deciding how transferred funds should be directed. 5 Section 154 provides that nonconforming states will be subject to the transfer of funds beginning in fiscal year 2001. To avoid the transfer, each state must submit a certification demonstrating conformance. The certifications submitted by the states under this Part will provide the National Highway Traffic Safety Administration and the Federal Highway Administration with the basis for finding states in conformance with the Open Container requirements. Until a state has been determined to be in conformance with these requirements, it must submit a certification by an appropriate state official that the state has enacted and is enforcing a conforming open container law. Once a state has been determined to be in conformance with the requirements, the state would not be required to submit certifications in subsequent fiscal years, unless the state's law had changed or the state had ceased to enforce the open container law. States are required only to submit a certification that they are enforcing their laws to demonstrate enforcement under the regulation. possession and consumption criterion because in order to consume an alcoholic beverage, an individual must first have that beverage in their possession.
Specify the passenger area of any motor vehicle.
The open container law must apply to the passenger area of any motor vehicle. "Passenger area" is defined as the area designed to seat the driver and passengers while the motor vehicle is in operation and any area that is readily accessible to the driver or a passenger while in their seating positions, including the glove compartment. Vehicles without trunks may have an open alcoholic beverage container behind the last upright seat or in an area not normally occupied by the driver or passengers. A law that permits the possession of open alcoholic beverage containers in an unlocked glove compartment, however, will not conform to the requirements. "Motor vehicle" is defined in the regulation to mean a vehicle driven or drawn by mechanical power and manufactured primarily for use on public highways. The term does not include a vehicle operated exclusively on a rail or rails.
Apply to all alcoholic beverages.
The open container law must apply to all alcoholic beverages. "Alcoholic beverage" is defined in the regulation to include all types of alcoholic beverages, including beer, wine and distilled spirits. Beer, wine, and distilled spirits are covered by the definition if they contain one-half of one percent or more of alcohol by volume. An "open alcoholic beverage container" is any bottle, can, or other receptacle that contains any amount of alcoholic beverage, and that is open or has a broken seal, or the contents of which are partially removed.
Apply to all occupants.
The open container law must apply to all occupants of the motor vehicle, including the driver and all passengers. The statute provides for two exceptions, however, to the all-occupant requirement. A law will be deemed to apply to all occupants if the law prohibits the possession of any open alcoholic beverage container by the driver, but permits possession of alcohol by passengers in "the passenger area of a motor vehicle designed, maintained or used primarily for the transportation of persons for compensation" (e.g., buses, taxis, limousines) and passengers "in the living quarters of a house coach or house trailer."
Specify on a public highway or the right-of-way of a public highway.
The open container law must apply to a motor vehicle while it is located anywhere on a public highway or the right-of-way of a public highway. The agencies have defined "public highway or the right-of-way of a public highway" to include a roadway and the shoulder alongside of it.
Specify primary enforcemen t.
A state must provide for primary enforcement of its open container law. Under a primary enforcement law, officers have the authority to enforce the law without the need to show that they had probable cause to believe that another violation had been committed. An open container law that provides for secondary enforcement does not conform to the requirements of the regulation.
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STATUS OF CONFORMANCE: OCTOBER 2000
The overall status of states' conformity to the Federal Standard is constantly changing. However, the status of conformance as of October 2000 is presented below. Enforcement of the new conforming laws began on 1 July 1999 in Iowa and South Dakota, on 1 October in Maine, and on 1 January 2000 in Rhode Island. Data were obtained from agencies of the four states to identify effects on traffic safety that might be attributable to changes in the states' Open Container laws. The hypothesis of the evaluation is that conformance with the Federal requirements is associated with a lower incidence of alcohol-involved crashes. Figure 1 presents the proportions of all fatal crashes that were alcohol-involved in the four states during the six-month periods following the beginning of enforcement of the states' conforming laws, compared to data from the same six-month periods in the previous year. The figure suggests that the alcohol-involved proportion of fatal crashes in three of the four states was lower during the first six months following enforcement of conforming Open Container laws.
7 Iowa had no apparent change; however, the apparent change observed in the other three states is in the direction expected if the laws had an impact; however, the declines were not statistically significant (ztest at 0.05).
Hit-and-run crashes, particularly during nighttime hours, provide an indirect measure of the incidence of drinking and driving; it is well-known to law enforcement that many drivers flee the scene of a nighttime crash to conceal their alcoholimpairment. Figure 2 presents the numbers of nighttime hit and run crashes (in the two states for which data are available) during the six-month periods following the beginning of enforcement of the states' conforming laws, compared to data from the same six-month 7 Data illustrated in all figures are presented in Appendix A. periods in the previous year. 8 The figure shows that the numbers of hit-and-run crashes declined in both states during the first six months after enforcement of their conforming laws began, compared to the same six-month periods one year earlier. Chi Square tests found the difference to be statistically significant for Maine, but not for South Dakota (p=0.05). The previous section compared measures of traffic safety before and after changes to Open Container laws took effect in the four states that enacted TEA-21 conforming legislation in 1999. Another method for assessing the effects of Open Container laws is to compare traffic safety data from states that had conforming laws prior to the amendment of the TEA-21 Restoration Act to data from other states, including states that adopted fully conforming laws, states with only partiallyconforming laws, and states with no Open Container laws at all, as of October 1, 2000. Figure 3 shows that states without laws prohibiting the possession and consumption of alcoholic beverages in a motor vehicle have higher proportions of alcohol-involved fatal crashes than states with either partially-conforming or fullyconforming laws. The differences illustrated in the figure amount to ten percent more alcohol-involved fatal crashes in states without Open Container laws, compared to states with either partially or fully-conforming laws. The differences between the No Law states and the other states, combined, are statistically significant (ztest at 0.05). The figure also shows that states that became fully-conforming in response to the TEA-21 Restoration Act (i.e., between July 22, 1998 and October 1, 2000) experienced alcohol involvement rates in fatal crashes in 1999 that were comparable to the states that had fully-conforming laws in effect prior to July 22, 1998. The results of the analysis illustrated in Figure 3 are consistent with the expectation that conformity to the Federal requirements has an effect on the incidence of alcohol-involved crashes.
COMPARISONS AMONG STATES THAT HAD CONFORMING LAWS PRIOR
Of course, focusing exclusively on the presence or absence of Open Container laws does not permit a complete understanding of the many issues that contribute to drinking while driving. In particular, many of the states that lacked fully-conforming Open Container laws in 1999 had laws that contained many elements of a law that met the Federal requirements. In addition, some cities and counties in states that lack Open Container laws have their own regulations prohibiting open containers, which contribute to public perceptions that open containers of alcoholic beverages are prohibited on all roads and highways in the state, despite the absence of state Open Container laws. Other factors that may contribute include other state laws currently in effect and the level of enforcement and publicity dedicated to state and local laws.
PUBLIC OPINION CONCERNING OPEN CONTAINER LAWS
NHTSA's most recent biennial National Survey of Drinking and Driving, conducted in 1999 by The Gallup Organization (Royal, 2000) included two questions concerning Open Container laws. The first question asked, "To the best of your knowledge, does your state have any law that makes it illegal to have an open container of alcohol inside a car while someone is driving?" The percentage of respondents who believed that their states had such laws ranged from a high of 95 percent to a low of 56 percent. Overall, 86 percent of the people surveyed believed their states to have Open Container laws, including a majority of those surveyed in states that did not have Open Container Laws at the time (i.e., 82% in CT, 76% in MS, 73% in LA, and 56% in WY). 
CONCLUSIONS
The analysis of data from the first four states that enacted Open Container laws in 1999 in response to the TEA-21 Restoration Act, found that measures of alcoholinvolvement in crashes appeared to decline during the six-month periods following the beginning of enforcement, compared to the same six-month periods one year earlier.
The changes were in the direction expected if the laws have an impact; however, the differences were not statistically significant.
Comparisons of crash data showed that states that lacked Open Container laws had significantly greater percentages of alcohol-involved fatal and single-vehicle crashes than the states with partially or fully-conforming laws. Although the differences cannot be attributed with certainty to the presence or absence of Open Container laws, the results of the analyses suggest that conformance with some or all of the six elements of the Federal requirements contributes measurably to traffic safety.
Further, states that enacted conforming laws in 1999 and 2000 experienced the lowest proportion of alcohol-involved fatal crashes of the four categories of states, suggesting that public consideration and subsequent adoption of proposed laws may increase awareness of the issues and lead to safety benefits. Perhaps equally important when considering whether such laws should be enacted, the national survey found that a substantial majority of the driving-age public support Open Container laws, and thus, appears to recognize their value in contributing to traffic safety. 
